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Message from the Director

Endings and beginnings| age — whatever age, it rep

serve as catalysts for pon
dering the past and anticipat
ing the future.
But this is the big
one, ending with
1999 and begin
ning with 2000.
At the Center,
we're involved in
transportation re
search, technol
ogy transfer, an
education — an
we are in an era
of change.

Our transportation net-
work has changed how we
relate to each other and how
our economy works. Our
communication capability
(from telephone to e-mail)
allows for dramatic shifts in
how we think about dis-
tance (or don’t even bother
to think about it!), how we
carry out commerce, and
how we relate globally.
Some say we’re in an infor-
mation technology age and
some say it’s the knowledge

Paul Tbussaint

v

resents a new dynami
economy with increasing
demands. But
when it comes
to transporta-
tion, some
things are hard
to change be-
cause we have
so much in-
vested in the
current infra-

structure. How-
ever, I'm re-

minded of the third-world
country that was able to dra
matically improve commu-
nication by developing a
simple tower network and
providing one cell phone ta
each village. It didn't take
thousands of miles of wire
hundreds of thousands @
poles, and a decade to insta
with its system of switches
They leaped right over it.

In transportation we'll

just plod along in some art

eas, but in others we'll
make the leap. The futurg
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will be exasperating (in-

creased congestion) and
exciting (smarter cars and
highways). So where will

we be able to make a leap
or two — environmental

sensitivity or sustainability,

new composite materials,
new fuels, life-cycle pro-

curement, safety systems,
simulator driver training, or

a dedicated transportation
trust fund? This millennial

issue of our annual report
lets you know where we've

just been and gives you our
ideas about where we might
be going.

Our vision is to con-
tinue building a nationally
recognized transportation
center capable of delivering
research, technology trans-
fer, and education expertise
and services aimed at ad-
dressing transportation
needs throughout Kentucky
and our region.

Paul Toussaint is the

Director of the Kentucky
Transportation Center




Our Mission
We provide services to the
transportation community

through research, technology

transfer, and education.
We create and participate
in partnerships to promote
safe and effective
transportation systems

We Value. . .
Teamwork — listening and
communicating along
with courtesy and
respect for others.

Honest and
ethical behavior.
Delivering the
highest quality products
and services.
Continuous improvement
in all that we do.

For more information,
contact us at:

Kentucky
Transportation Center
176 Raymond Building
University of Kentucky

Lexington, KY 40506-0281

VOICE: (606) 257-4513
1-800-432-0719
FAX: (606) 257-1815

INTERNET: http://
www.engr.uky.edu/ktc

EDWCATICON

PAYS

The University of Kentucky
is an Equal Opportunity
Organization

Predictions for 2050

Within 10-15 years, the U.S. will ratify thesimulator’ experiencing problem situations and
1997 Kyoto Protocol on global warming as kearning appropriate responses before hitting|the
consequence of world opinion and pressure frawad; Cars will be so smart and occupants so pro-
trading partners. This will lead to a massive intected that it will be virtually impossible to have
pact on transportation in the U.S. Look for a fatal crash with another car; Every new road-
greater emphasis on mass transit and electiay will provide substantial enhancements to the
vehicles, especially in urban areas. There magvironment. Even environmentalists will want
be urban areas where one can't drive using ¥bese benefits from a new roadway!
hicles powered by internal combustion engineon Hartman, Programs Manager, KTC

by 2030. Look for nuclear power to make a |nthe year 2050, new transportation projects
comeback in the U.S. primarily due to transpafill be the concern of, and available to, a broad
tation needs. By 2050, more U.S. vehicles Wihnge of the public. Information about the prab-
be powered by electricity (or some other sourggn to be solved, the characteristics of the area
than fossil fuels. By then, vehicles will not bgoncerned, and possible solutions will be avail-
controlled by humans in most areas of the U.ghle through interactive websites that educate the
— Ted Hopwood, Environmental Analysis, KTC  public and solicit input from them also. Instead

Computer hardware and software will adsf playing 3D video games as they now do, the
vance to a level that makes it possible and fegtizens of tomorrow will do 3D “walkthroughs?
sible for a bridge designer to view holographiaf alternative designs that are customized to their
images of a design, and to walk through thpeferences as to environmental sensitivity,
image to inspect details prior to finalizing theess to work and home, sustainability, and effi-
design. Advances in high performance mateency—all on their online TV. Commercial ve-
rials, new construction techniques and the ihicle operators (bus or truck) will have enhanced
troduction of robots in construction will perfeal-time routing information that allows them
mit designers to expand and introduce new provide driving services for goods moving jn
highway structures.Issam Harik, Structures, KTCcand through their local area while still being

By the year 2050: All new drivers will com-home each night- Ted Grossardt, Planning &

plete 30 hours of driver training in a ‘driving'échnology Solutions, KTC

Message from the Transportation Secretary

We have the responsibility We at the Cabinet expect theaddress the numerous chal-
for delivering projects anq Center to continue helping uslenges that we encounter to en-
managing the learn to be more sen- able us to address and uphold
Commonwealth’s sitive to our environ-| our responsibilities to the citi-
transportation systen ment as we design, zens of Kentucky.

for the benefit of all construct, and main The solutions will be the
Kentuckians in a safe tain our transportay foundation for our transporta-
and sensitive manne tion system. We als¢ tion system, but we must be
When we require as expect to continue 19 jlling to think beyond tradi-
sistance in developing k. utilize the Center 10 tional methods and vigorously
new and innovativelames C. Codell, Il 8SSiSt Us in utilizing move into the new century.
means and methods in the appropriate techr We have enjoyed our Working
accomplishing our objectives, nology to move both automo- re|ationship/partnership with
applying new technologies, bllle and truck traffic more gffl— the Center in the past and be-
meeting special profession IC|ently and safer. We antlglpa €lieve that it will grow in im-
development needs of our staff, 2 ©XPanded role for intelligent portance as we work together
we rely heavily on the Ken. | ansportation Systems’ (ITS) {o meet the transportation
tucky Transportation Center trelated activites to address o fchallenges of the future.

. ! transportation problems in bot _
the University of Kentucky. | |- 2nd rural areas. As al- James C. Codell, il is the

The demands of the future ways, we will expect the Cen- Secretary of the Kentucky
will be a challenge for all of us. ter to assist us in our efforts to  1ransportation Cabinet
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Abbreviated History

The Road Materials Testing Labora
tory was established in 1914 at the
University of Kentucky by Professor
D. V. Terrell.

In 1928, testing services were trans
ferred to the Kentucky Department
of Highways in Frankfort. Some re-
search, however, continued at thg
University.

The Kentucky Department of High-
ways moved its Division of Researc
to UK’s campus in 1941 and oper-
ated the Division until 1980. The en-
tire research program was transferre
that year, contracting with UK to carry
out the basic research program.

On July 1, 1984, the Center was des

ignated a Technology Transfer Cen-l-e Kentucky Transport
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; . ation Center is located in the Oliver H. Raymond Building on the
ter by the Federal Highway Admin- university of Kentucky campus.

oW R ey

-

istration (FHWA) to serve as a trans-
portation extension service to
Kentucky’s local governments.

The Kentucky Transportation Re-
search Program and the Center’s
Technology Transfer Program oper-
ated as separate entities under the
College of Engineering until 1988,

when they merged to become the cur-
rent Kentucky Transportation Center.

The Advanced Transportation Insti-
tute (now called Transportation Sys-
tems Management Program), estab-
lished at the Center in 1989, offers a
post-baccalaureate certificate in
transportation system management.
The Center is a major participant in
the consortium of University Trans-
portation Centers in the southeast
region.
In February of 1999, a second loca,
tion for the Planning and Technology
Solutions Team was established at
343 Waller Avenue, Suite 300. This
group was selected to serve as one
of the six national training teams to
deliver ITS/CVO courses to states on
behalf of FHWA/OMC.
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Overview

Technology Transfer .

The Center serves as Kentucky’s Lo-
cal Technical Assistance Program
(LTAP) providing services and tech-
nology linkage to local governments.
Services are provided to state govern-
ment employees, private industry em-
ployees, as well as others involved in
transportation in Kentucky.

The benefits of research conducted
through the years by the Cabinet and
the Center have been significant. In-
formation gained from the Center’s
research has affected transportation
standards and methodologies, as well
as provided solutions to difficult prob-
lems.

Services include training programs,EXperlentlal Education

on-site assistance, a lending library
(the only transportation library in the
state), nontechnical publications, and
newsletters.

Research

The Center's comprehensive program
of transportation research includes En-
vironmental Analysis, Geotechnology,
Intelligent Transportation Systems,
Pavements, Policy and Impact Analy-
sis, Structures, Traffic and Safety, and
Planning & Technology Solutions.

To provide students with real-world

preparation, the Transportation Sys-
tems Management Program (formerly
called Advanced Transportation Insti-

tute) offers a unique combination of

academic study and hands-on appli-
cation. The highly successful interdis-
ciplinary approach draws students
from areas such as civil engineering,
geography, and business administra-
tion. Students completing the program
are employed by a wide range of
transportation related agencies and
businesses.



REVIEW OF ACTIVITIES

The following pages present the Center’s technology transfer, research, and experiential
education activities during the fiscal year July 1, 1998, to June 30, 1999.

Technology Transfer (T?)

The Technology Transfer flunit provides a direct, hands
on method for moving innovative transportation technolog
out of the lab, off the shelf, and into the hands of the pe
who maintain our highways. Partnerships with the Fed
Highway Administration (FHWA), the Kentucky Transport
tion Cabinet, and a national network of 57 technology tran
centers allow Kentucky Technology Transfer Program
present quickly and in a cost-effective manner practical s
tions to real transportation problems. Innovative activities
creative execution are hallmarks of this customer-driven

gram that provides the following services:

Training for Kentucky's transportation workers
Tried and true methods for maintaining highways

Innovations and new information
On-site technical assistance

other non-technical publications

A toll-free phone number (1-800-432-0719) for client u
The T unit has been part of FHWAS nationwide LTAP,

TRAINING
| Attendance at the Center
’-129 workshops/training ses
ORfAs 3,935. Training was cor
*&ficted in 80 locations acros
a;the state including four stat
S'54rks and several vocationa
Echnical schools.
afthads Scholar
PrPraining Program
The Roads Scholar
Training Program offers basi
operations training and intrg
ductory management training
Completion of nine course

designation of Roads Schola
aA@ichis awarded at the year
Transportation Forum. Thi
ear’s 208 new Roads Scha
ars bring the total to 330 indi

W
10

viduals who have earned th

(Local Technical Assistance Program) system since 1984'Jé’signation.
deliver its services to Kentucky’s transportation community,
T? maintains an extensive mail list currently consisting of ov&oad Master

3600 transportation providers and users.

Participation by Agency

Local

Government

Industry
2.0%

35.0%

State
Government
61.0%

Training Courses

Number of Participants

3,450 3,628

23 39 58 95 107
Workshops ‘Workshops Workshops Workshops ‘Workshops

92-93 93-94 94-95 95-96 96-97 97-98 98-99

Other
2.0%

124

129

Workshops Workshops

Training Program

An additional level of
training, the Road Maste
Training Program, was intro
duced at this year’s Transpo
tation Forum, with 17 course
offered during this fiscal year
This training requires comple
tion of seven additiona

to become a Road Maste
There are many individual
currently taking the classe
with the first graduates ex
pected in 1999.

Other Training
and Activities

The one-day 34th Trans
portation Forum presente

provides local and state gov-
An information service featuring a state-of-the art librargrnment employees with the
the only transportation library in the Commonwealth

Publications including newsletters, directories, manuals,

courses for a Roads Scholar

s “Protecting Kentucky’s Envi-
..ronment” to almost 400 par-

1 &¥ons during this fiscal year ticipants.

The 3rd annual Snow and
sslce Conference was held in
e Lexington, with representa-
I-tion from five vendors and an
attendance of 200.

On-demand training
courses were presented at 17
agency locations throughout
the state.

5
c

J.
S

Special Training Programs
for State and Industry

The following special
courses were presented to 97
rparticipants during the year:

yTraffic Engineering
s Fundamentals

I'Stream Restoration and Soil

" Bioengineering
S
Train the Trainer for

HMA/Superpave

Teleconference: Selection
and Use of Consultants

I Using the National ITS

- Architecture for Deployment
r

S Bituminous Hot-Mix

" Asphalt and Superpave

" Training and Qualification

Program

The Center, the Kentucky

Transportation Cabinet,

FHWA, and the Plant-Mix
Asphalt Industry of Kentucky

" continue cooperative training
to qualify individuals as Plant
Technologists and Mix De-
sign Technologists. The fol-
lowing courses were offered

" this year:
d

a
r.
5

S
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Fame Committee chos
Harold C. Watts as the newe
inductee into the Hall of Fame.
Previous inductees includ
Henry T. Ward, Buckne
Hinkle Sr., Cyrus Layson
Dwight H. Bray, C. M. “Hank”
Hancock, Otto Ingram, an
Calvin G. Grayson.

PUBLICATIONS
AND MAILINGS

Research Reports
Published

completed research and pub-

Superpave Plant Technol
gist training was presente
five times to the 109 ne
personnel and those tech-
nologists who need t
requalify periodically.

Superpave Mix Desig
Technologist course and/
or exemption test was of
fered four times to 166 in
dividuals.

The Transportation Hall o

Published draffic Control
in Work Zone Guideline
for High-Volume Facilities.

Published four editions o
the Center’s LTAP news
letter, The Link

Maintained * Web Site
(http://www.engr.uky.edu
ktc) including a training
calendar that is regularl
updated and published the
twelfth edition of theken-
tucky Transportation Di-
rectory.

Developed and published a
spiral-bound calendar
planner with the Center’
training dates and other
significant dates of interest
to Kentucky'’s transporta
tion community.

Updated and published
Library video catalog.

Technology Transfer sta

KTC Annual Report 1999

lished the results on the fo
lowing projects:

* A Report on County Roa

The Technology Transfer unit exhibits at sever
Kentucky Association meetings each year to
market our services. Nicole Worthy, training

assistant, is ready to

them about the Center’s training programs for
local and state transportation employees.

This year’s Snow and

Lexington, attracted representatives from five

vendors and an atten

Program Financefor Fis-

cal Year 1997-98 — A star LIBRARY

tistical summary of 118 of
120 Kentucky counties re
porting on revenues re

Kentuck
Transpa
Canter

an

Pl by e g e
dimmrmman i ity e e Sararter e

greet participants and tel

Ice Conference, held in

dance of 200.

tion Cabinet to establish
baseline attitude of thei
d employees.

to inquiries ranging from

pavement management to
traffic safety issues, as well as
guestions on bridges, asphalt,
concrete, and soils. Safety,
including equipment and per-
The Library provides in4 sonal safety, is always an im-
- formation resources and ser-portant and popular issue.

ceived and payments madevices to state and local gov-This year, there were 668
as related to their roadways.ernment employees; thequestions answered.

Customer Satisfaction Su
vey Report— This project
continued the efforts be
gun in 1997 to monitor
Kentucky public opinion

regarding the quality of the There were 1,534 materials

highway system. The re

- Center’s researchers and staff;
UK faculty, staff, and stu KACERS
- dents; and the general public.

Thi ttend ft T? staff serves as secre-
. IS year, attendance at i€, ot for KACERS. There are
Library totaled 5,382 patron

“currently 145 members with

. : ) “Papproximately one-third of
- circulated including 426 vid Kentucky's counties repre-

port also includes a portion eos. Since videos are the m Stented. KACERS awarded

to measure satisfaction popular materials circulate

with the current drivers’

license and registration re- produced and distributed.

newal processes.

Employee Satisfactior
Survey Repor— Technol-
ogy Transfer Unit staff
completed this report fo
the Kentucky Transporta

. ' free memberships to the 52
an updated video catalog wasjrst.year Roads Scholars for
this fiscal year. The Associa-
tion meets four times each
year, with its annual meeting
over 18,000 materials. held in conjunction with the
The Library’s Informa-| Kentucky Association of

" tion Service provides answersCounties’ (KACO) yearly
convention.

The Library added 93
1 volumes to its collection o



RESEARCH

Environmental Analysis

The primary function of the Environmental Analysis sec
tion is to conduct research on environmental issues of imp
tance to the Kentucky Transportation Cabinet. Those iss
include environmental information management syste
stream disturbance mitigation, environmental permitting a
commitments, and public involvement in highway plannin
and construction. Other issues the section addresses inc extent of opposition. This
bridge coatings, a bridge maintenance and inspection work study will recommend

group, flexible highway design, and critical bridge componegtocedures, guidelines, strategies, etc. to promote public sup

evaluation. The section partners with the Federal Highway Aﬁort and develop a master plan for implementing those recom:
ministration, the Infrastructure Technology Institute (ITI) at,endations

Northwestern University, the KTC Technology Transfer sec-
tion, and industry to provide service to its’ clients.

Reducing Public
Opposition to Highway
Construction

KyTC policies and
practices that generate
public opposition are
evaluated for reasons and

Experimental Maintenance Painting on
Various Bridge Projects

Developments in coatings technology are evaluated in the
laboratory for ultraviolet, salt-fog, and freeze/thaw performance.
Good performing coatings are applied in field experiments.

Environmental Analysis Research in Progress

Evaluation of Service Perfor-

mance of Bridge Components
Approximately 350 bridge

representing the three most co

mon bridge types in Kentuck
have been surveyed. Critical co
ponents were evaluated for perf
mance and maintenance history.

Experimental Mainte-

nance Painting on the &

[-65 Kennedy Bridge B e
Experimental coat- I 7das

ings and surface prepare

tion techniques are evalu:
ated on the 1-65 Kenned
Bridge overcoating
project.

Assessment and Modeling of
Stream Mitigation Proce-
dures
. Five recently completed
mitigation projects were evalu-
ated for habitat and biological
performance. KTC worked in
cooperation with the University
School of Biological Sciences, Civil Engineering, and NREP
Division of Water.

A Regional State Highway Agency Working Group to
Advance Bridge Maintenance and Inspection Practices

Five area state highway agencies have formed a working
group to share cost and technical information in an effort to im-
prove operational practices for bridge maintenance and inspec
tion. The research agencies associated with those states ha
been an integral part of the working group.

Variations Between
Design and Construction
That Impact Environmen- -
tal Commitments g dine

During the planning and
design phase of highway
construction projects, envi-
ronmental impact assess . 4 S e i i i i
ments often require permits Environmental Research in the New Millennium
and specific commitments to meet the requirements of those per-
mits. Poor communication often results in delays to construc-
tion or violations of environmental permits. The planning-de-
sign-construction process as it relates to environmental com-
mitments will be evaluated.

Projects with Section Participation are:

* Flexibility in Highway Design

 FHWA Grant: Integrated Model for Transportation Plan-
ning and Context-Sensitive Design

Environmental issues of particular significance to
state highway agencies in the new millenium will in-
clude; air quality, public involvement, community im-
pact assessment, environmental justice, and esthetics.

6 KTC Annual Report 1999



Geotechnology

The Geotechnology sec-tion. The section has two
tion conducts research on soilwell-equipped, accredited
and rock materials used in thegeotechnical laboratories for
construction and maintenancetesting soils, rocks, and aggre-
of transportation facilities.  gates and two truck-mounted
Finding new and innovative drill rigs for in situ testing,
ways of improving materials rock coring, cone penetrom-
with marginal engineering eter, and soil sampling.
properties, developing new Implementation of past re-
techniques for preventing andsearch performed by the sec+
repairing landslides and rocktion has created new ways of
falls, improving highway de- building highways in Ken-

Field Testing
and Monitoring

Gootechnical Probloms

Favement Settlements
and Fallures

Flo cirk Langelidos

sign standards, and developtucky and saved millions of
ing new mathematical tech- dollars. Because some 50 to
niques for

Some typical geotechnical problems.

designing 90 percent of the total cost of soils and rocks, investments ining the cost of building and

geotechnical structures havebuilding new highways in- geotechnical research offersincreasing the quality of Ken-
been major focuses of the secvolves excavating and placing great opportunities for reduc- tucky highways.

Geotechnical Research in Progress

Development of a State-
wide Landslide Inventory
Program — more than 1500
highway landslides on
Kentucky's highways have — =
been catalogued and rated -
More are being identified. . =
These data will be used to
manage landslide problems in
Kentucky in coming years.

Examination of Eco-
nomic Methods for Repair-
ing Highway Landslides -
One innovative repair method
uses lightweight materials
(shredded tires, bottom ash
from coal-fired power plants, |-
geofoam - same material used
to make coffee cups — “red |
dog,” or expanded shale ag-f' =
gregate) as backfill behind
used railroad steel rails. 3

Railroad
Rail Piles

R A L R e T
U s e |
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Highway Rock Slope
Risk Management System
more than 10,000 rock cut
slopes on Kentucky’s high-
ways have been examined.
Some 1650 of those slopes
have been rated numerically
for potential rockfall and lo-
cated by geographical posi-
tioning satellite (GPS) equip-
ment. Additional sites are
being located. These data will
be used to manage rockfall
problems in Kentucky in com-
ing years.



Geatechnology Frankfort Server
continued from previous page ot
, . Data flows in T
I_3enef|ts of Stabilizing Highway Pavement Subgrad_es both directions 'T“F:T-E:_:__" i
Adding small percentages of cement or hydrated lime to . - -
Kentucky’s weak soils produces an increase in strength rang- - = N — :I_-q-[:_:r
ing from twenty fold to hundredfold, as shown by data from g D1 . S - _'_~-__ = r
sites as old as 14 years. Performances of pavements constructed == " — __ “ .- — =8 44
. - = i - =1
on chemically stabilized subgrades have been excellent. =
Cliants{or users) Clienits{or users)
~District Offices w=Cortral Offices

Rockfall and Landslide Databases— Database method-
ology for landslide and rockfall sites have been built and re-
side on a Frankfort computer server. Data, including photo-
graphs, are stored in a client/server environment for instant
retrieval. Highway District Offices and selected Central Of-
fices of the Kentucky Transportation Cabinet are being con-
nected to the databases. When in place, the Kentucky Trans
portation Cabinet will have a very effective means of manag-
ing highway landslide and rockfall problems.

Resilient Modulus of Soils Future pavement
design models slated for use by the year 2002 will
require new types of soil parameters. Testing of
Kentucky soils using
the equipment shown
at right provides an im-
portant step toward
readying Kentucky for
use of the new pave-
ment design proce-
dures.

Scour of Bed-
rock at Bridge Piers
and Abutments —
Bridge failures in
other states prompted a look at rock scour condition
around bridge foundations on Kentucky. Findings
showed that scour of rock around footers is nota m
jor problem in Kentucky.

BERRIENT MODLIL LS
FES TIrG: ECMAURRAENT

Geotechnical Research in the New Millennium

At the start of the new millennium, potentiallow strength. A broader use of synthetic materials and
geotechnical research will likely focus on such thingsltra-lightweight materials will become prevalent. New
as finding better ways of defining the shear strengthstaichniques for preventing and repairing landslides and
soils and rocks; new mathematical models that acawck falls and improving highway design standards will
rately predict the short-term and long-term behavioe/olve. Development of a statewide soil and rock engi-
and stabilities of geotechnical structures resting on andering database in a client/server (“windows”) envi-
in soils and rocks; improving compaction equipment amdnment will be extremely valuable for planning new
methods to reduce the cost of constructing, or recasmd reconstructed highways and in the economic de-
structing, new highway embankments; And finding newelopment of Kentucky. By using the internet, these
and innovative ways of improving soils and rocks oflata will be accessible worldwide.

8 KTC Annual Report 1999



Intelligent Transportation Systems

purpose of improving surface transportation. The types of technologies most frequently applied t
include detection, processing, and communications. These technologies are used to improve tran
tion by making it safer, more efficient, and more environmentally “friendly.”

The Commonwealth of Kentucky and the Kentucky Transportation Center have enjoyed a pos
of national prominence in ITS throughout the decade of the 1990s. Beginning with substantial ro

Intelligent Transportation Systems, or ITS, refers to any application of advanced technology for the

D ITS
sport

ition
esin

areas of ITS.

major Commercial Vehicle Operations (CVO) projects, this prominence is now spreading into gther

Advantage CVO — Roadside AVI readers “communicate” with
trucks in the Advantage CVVO program.

Remote Monitoring System — This commercial vehicle is using gs. user needs, an

25 and avoiding the nearby weigh station.

KTC Annual Report 1999

Current ITS Projects

Advantage CVO work for the implementation
Kentucky is the lead state of ITS technologies in the
in this public/private partner; state of Kentucky.
ship which promises to reduc
congestion and improve MACS Software
safety at weigh/inspection sta-Development
tions. Transponder-equipped  The Transportation Center
commercial vehicles are iS managing a contract with
monitored along the I-75 cort TRW to develop new weigh
ridor and Canadian Highway Station computer software for
401 using weigh-in-motion the Mainline Automated
scales and automatic vehicleClearance System (MACS),
identification (AV1) readers.| Which performs electronic
Qualified commercial ve- screening of commercial ve-
hicles may travel the entire hicles. The new software is
corridor without a single stop based on a system design and
at any of the 27 participatin functional requirements devel-
weigh stations. The Univer: oped by the Center, and will
sity of Kentucky Transporta: b€ made available to other
tion Center provided program States wishing to deploy elec-
administration and technical ronic screening systems.
support for the Advantag

CVO Partnership. I-65 Electronic Screening

Kentucky, in partnership
with Indiana, will start a sim-
plified electronic screening

KTC is currently prepar- system for (?ommercial ve-
ing Kentucky’s ITS Strategi hicles traveling along I-65.
Plan and Architecture in th ThIS new SyStem will COI’lSider
areas of traveler information, Prior weight compliance in the
traffic management, comme _screening of trucks, eliminat-
cial vehicles, public transit| ing the need for mainline
rural transportation, and v _Welgh-m-motlon. I?ue to Its
hicle control systems. As part/OwW implementation cost,
of this effort, the Center has Simple design, and compatibil-
assessed available technolpity with other systems, it is
gbeing promoted as the model

Kentucky’s existing infra- for electronic screening in
structure. The Plan will serve other states. The Transporta-

as the foundation and frame-tion Center will provide the
9

ITS Strategic Plan and
Architecture



technical support necessary forAdditional funding was pro

development and deploymentvided for the Cumberland Gap

of this simplified electronic project through the ITS Der Roadside Identification

screening system on I-65. ployment Program. The Feasibility Study —

o Transportation Center, in co —\S’\B//igt"gr%tsﬁgtromated

gj;?grf Monitoring cert with the Kentucky Trans- ;3- e oo officers
portation Cabinet, will plan myst stop vehicles and

KTC serves as project deployment and integration of check their credentials.

on I-75. When a potential As a Model Deploymen
problem is identified, officers State for Commercial Vehicl
will be dispatched to intercept Information Systems and Net-
the vehicle. works (CVISN), Kentucky is
one of the first states in th
United States deploying an in-
tegrated suite of user services
designed to improve the effi-

_ aminis ciency and effectiveness of
tion (FHWA), KTC identified  commercial vehicle adminis

and evaluated various tec -tration and enforcement pro-

nologies for identifying motor grams. The Transportatio
carriers and commercial Center is providing technicall
vehicles at the roadside forgng program management
slow- and high-speed electronicsupport to the Kentuck

screening purposes. Also asTransportation Cabinet fo
part of this effort, the Center as-this program.

sessed the needs of the States

and the Office of Motor Cart User Survey for ARTIMIS
rier and Highway Safety Telephone System provide rural and urban trav-tial deployments will include

(OMCHS) and made reco Inthe spring of 1999, are-  elers with unprec_edented_ace_ld.aptive crgise control, col-
mendations for further testing search project to survey users C€sS to real-time informationlision warning, lane depar-
and implementation of the mostof the ARTIMIS Travel Advi-| N available modes, travelture warning, and advanced

CVISN Model

' Deployment —

The brakes on this

commercial vehicle
s are being evaluated
A using a roller-brake
system.

E |
Bl
Roadside Identification ]
Feasibility Study

Under contract with th
Federal Highway Administra

ITS in the New Millennium

Within the first two de- safe and legal operations. Fi-
cades of the new millenium, nally, in the first steps toward
surface transportation will a fully automated highway
undergo revolutionary system, on-vehicle technolo-
changes. Advances in trav-gies will be deployed to as-
eler information systems will sist in the driving task. Ini-

promising technologies. sory Telephone Service i
Greater Cincinnati/Norther
Cumberland Gap Tunnel | Kentucky was initiated t
ITS Applications evaluate the influence of th

This $26-millon project service on travel behavior

times, best routes, and availbraking systems.
able services. Advanced Tg achieve the benefits

traffic management systemspossible through ITS, the
will maximize the effective many available technologies
use of available facilities and myst be deployed in an inte-
minimize the impact of inci- grated fashion so that the
dents. Public transportationygrious pieces work together.

will become increasingly at- |n addition, opportunities for
tractive due to |mprovement5innovation must be recog_

travelers’ safe passagepeen submitted by the state of
through the Tunnel. Close 'Kentucky as part of |tS sub-
circuit cameras located mission to the Federal Public
throughout the 4,600-foot service Commission for th
twin tunnels constantly moni- FHwA's bid for a 3-digit
tor traﬂ:iC, while Changeabl number, such as 211, for na-

message signs are used |{@ion-wide travel information.
communicate with drivers|.

in efficiency, security, and njzed and seized. Rather than
up-to-date mform_atlon for simply automating existing

users. Commercial vehicleprocesses, transportation pro-
administration and enforce-fessionals should examine
ment will be accomplished those processes to determine

seamlessly and effectively,yhere fundamental changes
W|th minimal disruption Of may be appropriate_
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Structures

The research activities conducted in the Structures sects
focus primarily on highway bridges and on fiber reinforceg
polymer (FRP) composites for infrastructure applications. T
research deals with seismic evaluation of bridges, bridges g
ceptible to barge and truck impact, effectiveness of interme =2 =
ate diaphragms in P/C I-girder bridges, full-depth bridge sI&="8=
overlay, FRP bridge decks, FRP reinforced and prestres: J‘# z
concrete structures, strengthening of existing structures W
FRP components, and testing of advanced FRP compone__
The section has a lab with a strong floor system, and a Ioad_f—“.’!
frame that is capable of testing two-span structural specime| . e
Implementation of the section’s research finding leads to sait—————
bridges and to highly cost-effective investments of the publ<
funds.

WEEA

b

Structures Research in Progress

rofits, and will assist in the
preservation of the Roeblin
Bridge, which is regarded b
many as a “National Trea
24 corridor will be evaluated sure.” The bridge is located i
for projected seismic events. Covington, Kentucky, over-
If needed, retrofit measures stretching the Ohio River.
will be proposed to enhance

the capability of the bridges to Full-Depth Bridge Slab
survive an earthquake, and toOverlay

remain open to traffic. This study is evaluating
the structural effects of full

Barge Impact Loads on depth slab overlays on
Bridge Piers Kentucky’s bridges and their
Laboratory testing is ber viability as a method of reha-
ing conducted to determing bilitation for other bridges.
impact loads on bridge piers Full-depth slab overlays re-
resulting from barges of vari- duce overall project costs, and
ous sizes and impact speedsenable bridge load capacities
The outcome of this researchto be increased without need
will lead to more accurate load of expensive slab and girder
prediction on bridges over replacement.
Kentucky’s navigable water
ways.

Seismic Evaluation of the

I-24 Corridor for Moder-

ate Seismic Events
Bridges on or over the |

Bridges Susceptible to

Vessel and Truck Impact Fiber Reinforced Polymer | rapid replacement of bridge
This study is developing (FRP) Bridge Deck Sys- decks, and in longer service

. _ risk assessment models in griems life.

the Rqebllng Bnglge der to determine the probabil- ~ Various FRP bridge decks
This study will assess the i, 4 the associated dynamicwere tested in the laboratoryReinforcement Alterna-

response of the bridge to Cur-j, 5t energies of vessel andand compared with standardtives for Concrete Bridge

rentand projected raffic loads. ¢\ jmpact with bridges, steel reinforced concrete (R/Decks

The study involves field test- rpjq il jead to rational and C) panels. The FRP panels Laboratory evaluation of

ing and modeling of the bridge 1, e realistic design guide- surpassed the R/C panels jirPridge deck panels without

In order to generate "signa- jineg and methodologies far load capacity and deflection top mat reinforcement and

tures” which will be the basis 1, jyges susceptible to vesselimitations. The advantage of Panels with top mat carbon
for future evaluations and ret- 5 tryck impact. the FRP panels lies in the FRP rebars. Field deployment

Structural Evaluation of
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will be carried out following
testing. This approach wil
eliminate bridge deck degra-
dation resulting from corro
sion of top steel mat.

Carbon FRP for Repair
and Strengthening of
Bridges
FRP carbon cloth an
strips are used to increase/
strengthen the shear and for
flexural capacities of rein
forced concrete beams/gird-
ers. The main advantage of
this technique is upgradin
and prolonging the life of in
service bridges.
Monitoring of a Bridge ) _ _ _ ) _
Deck Partially Reinforced length over a period of time. lowing laboratory testing, in atthe Coastal Systems Station
With FRP Rebars This study will provide a one- a bridge in Kentucky. The use of the Naval Surface Warfare
The Roger’s Creek bridg to-one comparison between theof this high performance ma- Center in Panama City,
in Bourbon County, Ky., ha FRP and steel reinforced por-terial will prolong the service Florida. This project illus-

glass FRP rebars in a portigntions of the bridge deck. life of bridges. trates the value of research by
of the top mat. Field monitor: Bridge With Concrete - Non-Magnetic Platform transferring aerospace tech-
ing is being conducted on aBeams Prestressed With This project deals with nology to infrastructure appli-

monthly basis for a period of CFRP Tendon the use of advanced compos<£ations leading to an eco-

three years to determine crack  Carbon FRP prestressingite materials in an equipme tnomical splution to acomplex
formation, crack width and tendons will be deployed, folr platform for acoustic testing Construction project.

Recently Completed Structures Research

Seismic Rating and diate diaphragms are nagt1999, makes the longestpanels reinforced with steel
Evaluation of Highway needed, and that they could bébridge deck in the world. and/or glass FRP rebars to
Structures replaced with temporary steel generate design guidelines.
In this study, dynamic site Z-bracing during construction FRP Reinforcing Bars in The GFRP rebars were later
periods due to seismic loadingand deck replacement. Bridge Decks deployed in the Roger’s Creek
were generated for the Jackson Laboratory testing was Bridge in Bourbon County:.
Purchase area in western KenHigh-Performance Com- conducted on bridge deck
tucky, and seismic evaluation Posite Material Structures
ofthe US51and US 41 bridges ~ Testing, design and con-
was conducted along with sta-struction of the Clear Cree
bility assessments of highway Bridge, which is the longes

bridge approach embankmentd=RP girder bridge in th
and retaining structures. world, were conducted in thi

Structures Research in the New Millennium

Since the turn of the twentieth century, research has
always played a vital role in advancing our transportation
system. The value of research has manifested itself in safer
study. This 60-foot pedestrian modes of transportation and highly cost-effective invest-
Bridges With and Without | bridge is made of light weight  ments of the public funds. Research in the Structures area
Diaphragm composite materials and islo- in the new millennium will focus on the evaluation and

This study evaluated the cated in the Daniel Boone deployment of advanced fiber reinforced polymer (FRP)
effectiveness of concrete in-National Forest in Bath composites. FRP components will be one of the construc-
termediate diaphragms in pre-County. In addition, the con: tion materials in the twenty-first century. Furthermore, re-
stressed I-girder bridges. Thestruction of a composite deck search in the areas of seismic evaluation and vessel and
experimental and analytical on the 420-ft long suspension truck impact studies will lead to safer bridges in the Com-
studies showed that interme-bridge in Johnson County in  monwealth and the nation.

12 KTC Annual Report 1999



Traffic and Safety

Research Areas
The Traffic and Safety section has traditionally focused
on research and training in a wide range of areas, inclu
the following:

Evaluation of highway safety features
Accident analysis and investigation
Traffic forecasting

Highway cost allocation

Analysis of traffic control devices and
operational features

Evaluation of roadway delineation devices
and materials

Review and analysis of incident management
procedures

Transportation safety management evaluation

Evaluation of advanced technology applications
to transportation

Workshops and Seminars

ding

Heavy Truck Accidents and  Driver Licensing
Countermeasures A report on recommended

The primary objectives improvements to the driver
addressed were identificationlicensing process for Ken-
of issues related to heavy trucktucky was completed and the
accidents and recommendprimary issue was criteria for
countermeasures related to théetesting, the results which
driver, roadway, and the ve-have not yet been imple-
hicle. It was determined thatmented. Graduated driver li-
accidents involving heavy censing for teenage drivers
trucks were typically more se- has now been in place for two
vere and represent higher perfull years and the benefits are
centages of fatal accidents tharsignificant for 16-year old
collisions involving other crash involvement rates.
types of vehicles. Special

roadway problem locations Roadway Reference

were interchange ramps, steepMarkers

grades, sharp curves on two-  Aninterim evaluation has
lane roads, and intersectionsbeen completed of roadway
Vehicle areas with the greatestreference markers installed on
potential for improvement interstates in the areas of

Research s the primary function of the Traffic and Safetyyyere rear underride protection,Northern Kentucky-Cincin-

section; however, staff has developed expertise and se
as instructors in the following workshops and seminars;

Safety features for local roads and streets
Work zone traffic control

Roadway signs and markings

Tourist signing

Traffic accident investigation

Coal truck driver safety training

Roadway incident emergency response
Tort liability and risk management

Accomplishments and Milestones

Completion of a final report on analysis of heavy
truck accidents

Completion of a final report on road weather
information systems

Completion of a final report on Kentucky’s driver
licence system

Completion of reports for the Kentucky State Police
on accident rates and safety belts

Completion of an interim report on roadway
reference markers

Prepared proposal to assist in securing funding for
Cumberland Gap Tunnel

Initiated work and developed preliminary data for
graduated driver licensing

Initiated development of a workshop on
“Flexibility in Design of Highway”

KTC Annual Report 1999

V8fhting and reflectivity, and nati, Louisville, and Lexing-

improved braking capabilities. ton. The results indicate
Drivers'’ issues were primarily nearly unanimous endorse-
safety training and education. ment of the reference mark-
ers from highway agency per-
Road Weather Information  sonnel and participants in the
Systems emergency management pro-
Road Weather Informa- cess. Recommendations were
tion Systems were found to befor spacing the markers at 0.2-
a valuable tool to assist thosemile intervals, use of white
responsible for managing theletters on blue background,
adverse effects of winter and placement on median bar-
weather. Presently there arerier walls.
six weather stations in Ken-
tucky which have been stra-Cumberland Gap Tunnel
tegically located to provide A proposal was prepared
the maximum benefit for use for the Transportation Cabinet
of the following information and funding was secured for
collected from sensors: aira wide range of advanced
and pavement temperaturestechnology applications at the
precipitation, relative humid- Cumberland Gap Tunnel and
ity, wind speed, surface con-the surrounding area. Tradi-
dition, and chemical concen-tional technologies included
tration. Advanced technolo- variable message Sign& h|gh_

thegies for monitoring and mea- way advisory radio, and road

suring weather conditions, in weather systems. New con-
conjunction with dissemina- cepts to be implemented in-
tion of this information, can ¢|,de a regional radio system

serve to improve th? overall .o rdination with the Tunnel
safety of Kentucky’s road- ;qontrol center, electronic

ways during winter weather. jgentification and monitoring
13



of hazardous cargo trucks, ar}cPAVEM ENTS

computerized dispatch o
public transit vehicles.

Flexibility in Design of
Highways

A new approach to the jnclude construction, weather, subgrade, .o

design of highways has begu

The Pavement Section conducts research &
on paving materials and the multiple factorsius
that may affect the short-and-long term per
formance of these pavements. These facto

3 -
e B

Pl - e

Ndrainage, and heavy loads. The pavement sec-

to evolve with the focus on tjon, along with the Transportation Cabinet, ity for the end product, and reducing the length

public involvement in the
overall process and signifi
cantly greater attention give
to issues related to esthetic
historical areas, cultural con
cerns, and the environmen
These and other concep
have been built into a work
shop which is under develop
ment and scheduled for pre
sentation during the upcom
ing year.

t

Traffic and Safety in the

New Millennium

The concepts of traffic and
safety after the year 2000
will likely change dramati-
cally with the diminishing
role of personal transporta-
tion. It has already been
demonstrated that technolo-

gies can now be applied to

transportation in ways that
will limit human input and

maximum electronic guid-
ance systems.
modes and transportation
passageways will be de-
signed with environmental

and safety issues paramount.

The limited supply of natu-

ral resources, the encroach-

ment into environmental
limits, and the medical costs
associated with vehicular
crashes will force new con-
cepts of transportation. Time
used to travel these new pas
sageways and distances trav
eled will be measured and
allocated. Travel will be
safer, the opportunities for
unlimited travel will be less,
and the cost to travel will be
more.

is not just concentrating on building longer of construction projects through innovative
lasting roads but are also evaluating delayidding and construction bonuses for early

Ntimes, increasing the contractor’s responsibil-completion.
Sl

- Pavement Research in Progress

_prone to early failur
,_due to heavy loads b
[ ing concentrated o

tsHigh Performance Intersection

Intersections ar

the pavement at st
signs and traffic sig
nals. The Center i

Evaluation of SUPERPAVE
SUPERPAVE,

a new asphalt mi

design procedur

was introduced i

the early 90's. |

1995, the Kentucky

. ::-n._ =
Transportation

Transport |

working with the Cabinet, contractors, and otherCabinet constructed its first SUPERPAVE pave-
agencies to reduce early failure rates at interseanent. Since 1995, more than 50 sites have been
tions. Research is currently being conducted orconstructed in Kentucky. For the last two years
high performance asphalt and concrete inlays tehe Pavement Section has been evaluating the per-
determine the best performance for the tax dollarformance of the previous Marshall mix design
method and comparing it to the SUPERPAVE
method. Although the SUPERPAVE pavements
are still relatively young, it appears that they will
outperform conventional mixes.

Advanced Technology

The pavement section is utilizing advanced
technology to evaluate pavement construction and
performance. Highly sensitive infrared scanners
ment Section installed are being utilized to evaluate thermal differences
more than 50 instru- in asphalt pavements during construction. Since

ments in three concrete slabs on 1-265. A largdt is critical that the mix is hot during compac-
percentage of the instrumentation is concentratetion, any significant thermal difference could im-
around the joints of the slabs. The instrumentgact pavement performance. The Kentucky
will measure pressures at the joints, subgrade, anbBransportation Cabinet has specified the use of
will record slab warping due to environmental material transfer devices on Interstates and Park-
changes. The information gathered will provideways in order to reduce aggregate segregation.
valuable information on the reaction of the slabRecent research indicates that the transfer devices
and will permit engineers to design longer last-also reduce the amount of thermal segregation.
ing concrete pavements.

Instrumentation and Evaluation of
Loading and Environmental Effects on
Concrete Pavements

Historically con-
il crete pavements ini-
! tially start to fail at the
joint between slabs. In
July of 1999, the Pave-

Pavements Research in the New Millennium

Starting the later part of 1999, and continuing into the new millennium, pavement researcl
will be focusing in great depth into reducing water infiltration into the pavement and removing
infiltrated water from the pavement. Research will include the evaluation of drainage systems fc
rehabilitated and resurfaced pavements, compaction at construction joints in asphalt pavemen
and the development of a field permeability test for asphalt concrete and aggregate bases. The r
millennium will also place more emphasis on evaluating users costs. New research will includ
developing resurfacing warrants and guidelines for pavement rehabilitation, and evaluating ros
user costs for construction contracts.

14
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Planning & Technology Solutions

Though loosely formed for some time, the Planning a

Technology Solutions Team is officially the newest sectid

within the Kentucky Transportation Center. This group’s |d
verse projects and assignments are a direct result of ma
demands. As the needs of the transportation community c
tinue to evolve, so does our effort to meet these needs

cordingly, many of the projects in this section are consider,
to be “cutting edge” with a concern for how things are tq
done in the future rather than in the past. Here are some of

projects in progess:

CVISN

Great Lakes and Southeast

Kentucky is one of eight These regions are comprise G

Model Deployment states for of the states of Georgia, Mis
Commercial Vehicle Informas sissippi, North Carolina
tion Systems and Networks South Carolina, Tennessege
(CVISN), a nationwide effort Virginia, Indiana, Michigan,
funded by the Federal High- Minnesota, Wisconsin, Ohi
way Administration, Office of| and West Virginina.

Motor Carriers. CVISN ca
best be described as the na
tional architecture for ITS
CVO systems and service
This initiative is a very com
prehensive effort, coverin
everything from how a trucke
applies for his credentials t X
electronic clearance of trucksProgram website.

at weigh stations. Mainstreaming was ex

The Center is taking the
lead in providing planning
guidance, and outreach to
‘these states through semi
annual forums, case study
documentation and develo
ment and maintainance of ja

case study evaluations, info
mation/media materials, an
technical advice and supportserve on one of six national
to the Kentucky Transporta- training teams to accomplis
tion Cabinet in this effort. this task.

The end result, when th
CVISN architecture is imple TECHNICAL ASSISTANCE

mented, will be more effective Route Planning
and efficient commercial ve The Kentucky Transpor
hicle operationsn addition to
safer highways

MAINSTREAMING

The ITS/CVO Main-
streaming Program wa
implemented to promote na-
tionwide deployment of ITS
CVO technologies. Kentuck
is playing a major role in thi
this deployment effort b
serving as Regional Cha
pion for two regions, th

Kentucky Transportatio

planning process utilizing the
unique data-handling and
analysis capabilities of Geo-
graphic Information Systems.
Environmental, socioeco
nomic, engineering, and eco
nomic development consider-
ations are all part of the equa-
“tion. UKTC has gathered and
converted more than fift

KTC Annual Report 1999

dtion members were selected to

tation Cabinet has asked the

Center to develop a new route

k|ndS Of infOI‘mation rEIevan past World Bank projects and

to highway route planning, show promise for the Com-
and is developing tools to aid monwealth.

planners and designers in bet
ter evaluating alternativ
routes across the complex

GIS Coverage

To assist KYTC in main-
taining and upgrading their
extensive highway GIS cov-
erage, UKTC provides close
Intermodal Management | and ongoing technical assis-
System tance. Issues of design and

An extensive GIS data- maintenance, along with regu-
base Of intermOdaI faC|I|t|e y |ar Support Of data input and

economic and environmental
landscape of Kentucky.

., and a dedicated advisornymap production all fall within

panel of industry experts for
the backbone of Kentucky’

the purview of the assistance.

Intermodal Management Sy -Transportation Systems
tem. As part of the Kentucky \anagement Graduate
Transportation Cabinet’ Certificate Program

commitment to greater publi
involvement, the UKTC sta UKTC.Z'supports a gradg
ate certificate program in

introduced roup-base .

L group Transportation Systems Man-
prioritization techniques t t at the Uni ity of
aid in selecting intermod | agement a _e_ nlvgr5|_y_o

Kentucky. This interdiscipli-
nary program involves stu-
dents from Civil Engineering,

highway projects. These tech-
niques have been used suc
cessfully by UKTC staff in

Example of a GIS travel cost surface map.

15



Geography, Public Administration, andurban and rural. UKTC undertook aportation carries nearly half a million
Business, and has been in place for eiglstudy of the benefits that accrue to th&entuckians every week. With the ad-
years. The program involves experienCommonwealth from the operation ofvent of a new statewide management
tial learning along with classes andhese systems across the state. Besidggstem for public transportation, the po-
projects designed to introduce studentsontributing nearly $60 million annually tential for greatly increased usage is be-
to the issues of transportation systemso the Kentucky economy, public trans-coming a reality in Kentucky.

Both fellowship and non-fellowship stu-

dents participate in the program. In 1998-

99, twelve students completed the cer- Planning & Technology Solutions Team In The New Millennium

tificate program. I.DaSt stud_ents from thig As the general pubic becomes better educated and informed, they will ex-
program are now involved in transporta-

.S . pect to have a greater voice in the implementation of technologies and the ex-
“9” issues ranging all the way from (_jef penditure of their transportation tax dollars. Transprotation professionals will

sign to managemept tg research. This is not only need to understand the potential uses of new technologies, but how tc
the center’s experiential education pro- jq1ve their future users in the partipatory design of those technologies. Deci-

gram. sion making about public investment will likewise require that transportation
Benefits of Kentucky Community users be “built into” the process of choosing and building new infrastructure.
Transportation All this points to the evolution of the transportation system as a technical-social

Despite being a comparatively rural System demanding many kinds of skill and disciplines from the professional

state, Kentucky has an extensive and COmmunity to support it.
vital system of public transportation, both

Construction Related Research Projects

Members of the Construc- compare them to results typi- sonnel, UK personnel and in- undertaken to identify the po-
tion Engineering and Manage- cally attained on cabinet con-dustry members. The teamstential advantages and disad-
ment Area of the Civil Engi- struction projects performed goal is to incorporate quality vantages of utilizing night-
neering Department are cur-under the traditional design-into cabinet construction time construction, to recom-
rently conducting six construc- bid-build method. This project projects by transitioning from mend the feasibility of using
tion-related research projectsis one of the most unique high-method specifications to QC/ nighttime construction prac-
through the KTC for the Ken- way construction projects ever QA, performance related, war- tices for cabinet projects, in-
tucky Transportation Cabinet. built in Kentucky. ranty, and other innovative cluding the primary project
Aprojecttodevelopaconcep-  p major challenge to the specifications that allow con- characteristics required for
tual cost-estimating model for ~ahinet is the estimate of con-tractors the freedom to utilize successful implementation. A
use in setting the initial cost tract time for its construction their expertise and that pro- second project will identify the
buqlget for new ca_blnet projects. A computer model mote efficient use of Depgrt- primary elements of contrgc-
projects when initiated in the called the KY-CTDS. Ken. Ment personnel. Several im-tor work performance that in-
Six Year Plan is being com- tucky Contract Time Determi- prov_e_me_nts in the cur_rentdmgte the quality qf the work
pleted. Acomputer model has___. specifications have been iden-achieved. A quality perfor-

._____nation System, has been devel=". _ i _ .

been developed for District tified and pilot projects have mance rating system will be

.~ oped. Efforts are now under- o ,
personnel based on historical - been initiated to evaluate sev-developed for contractors’ per-
. __way to develop a training pro- ) .

cost records of past cabinet . Fral other proposed improve-formance on cabinet construc-

: : : grams and a final users manua
construction projects. Final ef-

for the computer system.

ments. The teams continue tation projects. Finally, a
forts are underway to help the_~ .~ . :
y P Training sessions will be held

meet this year to identify fur- method will be developed for
Cabinet implement the estab-f district L thi ther opportunities for improve- utilizing the contractor quality
lished database system. ordistrict personnet this year.

Applications of the conceptual

nt. performance rating system in
Research continues toscheduling system for the

Two new projects have the transportation cabinet
i i - _ ) initi i requalification process and
eval_uate the innovative con planning and design phases OPeen initiated this year. OnePreq p
tracting methods being used on

i i i other applications.
o .__a cabinet construction projectIorOJeCt will review the results PP
the Paris Pike Reconstruction

: ( will also be investigated as C_)f utilizing nlghttlme CONStruc- More details on any of these research
Project from Lexington to time permits tion on past cabinet and otherefforts can be obtained from Drs. Donn
Paris, Kentucky. The study Sp I ' have b state  department  of gfat”h‘::ecrvi \j:”l‘;é?r‘]’ggfm‘g gg’p’;"ﬁ:ﬁgﬁ%’

- - everal teams have bee : i
will measure the final results ablished with cabinet rErarjsportalon CONSLruction gng construction research engineers for
achieved on the project andestablished with cabinet per-projects. Efforts will also be the Kentucky Transportation Center.
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SALARIES

Salaries 68%

1998-99 Expenditures

— Faculty 8%
|— Students/Stipends 14%

— Support Staff 27%

| Administrative/
Professional 51%

Capital Equipment 4%

Expenses 28%

CAPITAL EQUIPMENT

EXPENSES

— AV / Other 26%

— Computer Equipment 26%

— Lab Equipment 48%

. Workshop Fees /
Speakers 9%

— Travel 21%
| Subcontracts /
Consulting 27%

— Operations/Costs 43%

TECHNOLOGY EXPERIENTIAL STATE TOTAL
TRANSFER RESEARCH EDUCATION  ADMINISTRATION PROGRAM
SALARIES
Admin/Professional $191,013 $1,346,422 $0 $62,665 $1,600,100
Faculty 5,472 246,737 0 0 252,209
Support Staff 96,960 742,858 0 6,072 845,890
Students/Stipends 6,955 379,495 75,250 287 461,987
TOTAL SALARIES $300,400 $2,715,512 $75,250 $69,024 $3,160,186
EXPENSES
Wkshop Fees/Speakers $111,803 $0 $0 $0 $111,803
Sub-contracts/Consulting 22,060 314,207 8,856 345,123
Operation Costs 193,261 336,766 156 23,977 554,160
Signs for Locals 0 0 0 0 0
Travel 40,117 220,069 7,039 7,375 274,600
TOTAL EXPENSES $367,241 $871,042 $7,195 $40,208 $1,285,686
CAPITAL EQUIPMENT
Computer Equipment $0 $46,334 $0 $0 $46,334
Lab Equipment 0 83,367 0 0 83,367
AV/Other 0 45,246 0 0 45,246
TOTAL EQUIPMENT $0 $174,947 $0 $0 $174,947
TOTAL DIRECT COSTS $667,641 $3,761,501 $82,445 $109,232 $4,620,819
INDIRECT COSTS $8,268 $816,874 $1,655 $0 $826,797
TOTAL PROGRAM
EXPENDITURES $675,909 $4,578,375 $84,100 $109,232 $5,447,616

Note: The university contributes approximately 30% indirect cost to the Technology Transfer LTAP program.

KTC Annual Report 1999
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Research Reports

KTC-98-12 “Experimental Analysis and Analytical Modeling net Personnel Concerning Environmental Is-
of Bridges With and Without Diaphragms,” James sues,” Bobby Meade, Sudhir Palle, Theodore
J. Griffin, Issam E. Harik, and David L. Allen, Hopwood, II, March 1999. (SPR 96-168)
July 1998.

KTC-99-3 “Employee Satisfaction Survey,” Patsy Anderson,
KTC-98-13 “Field Performance Report on 48 inch, HDPE on Dr. Bennett Tepper, March 1999. (SPR 99-203)

Besivﬁ?L (,)A\\I/:/sr? (jglun%glé John Fleckenstein anRTC-99-4 “An Investigation of the Deterioration of I-75 in
' R ' Scott County,” Allen Meyers, David Allen, and
KTC-98-14 “A Methlodology for Evaluating Large Truck Ac- L. John Fleckenstein, March 1999.

cess to Intermodal and Other Facilities,” Lisa B . .
Altman-Hall, Michael L. Hill and Kenneth R. KTC-99-5 “Evaluation of Corrugated Steel Pipe Culvgrts Ky
Agent, July 1998 55, _Shelby County,” L. John Fleckenstein and
’ ) David L. Allen, March 1999.
KTC-98-15 “1998 Safety Belt Usage Survey and Evaluati u . . .,
of Effectiveness in Kentucky,” Kenneth R. Agent;, C-99-6 g?gﬂg?%@ﬁﬁzlgﬁ'dﬁﬁcﬁhlogggourse' Clark
September 1998. : '

KTC-98-16 “Analysis of Traffic Accident Data in Kentucky<TC-99-16 “Seismic Evaluation of the US 41 NORTHBOUND

(1993-1997),” Kenneth R. Agent and Jerry G. Bridge over the Ohio River at Henderson, Ky,”
Pigman, September 1998. Issam E. Harik, April, 1999.

KTC-98-17 “Registration Violations and the Use of Licens&TC-99-17 “Seismic Evaluation of the US 41 SOUTHBOUND
Plate Recognition systems at Kentucky Weigh Sta- Bridge over the Ohio River at Henderson, Ky,”
tions,” Jennifer R. Walton and Joseph Crabtree, Issam E. Harik, April 1999.

September 1998. KTC-99-20 “Heavy Truck Involvement in Traffic Accidents,”
KTC-98-18 “Cost Estimating and Forecasting for Highway Jerry G. Pigman and Kenneth R. Agent, March
Work in Kentucky,” James D. Stevens, Septem- 1999. (SPR 98-181)

ber 1998. (SPR 94-158
( ) KTC-99-21 “Evaluation of Road Weather Information Sys-

KTC-98-19 “Annual Assessment of Customer Needs and Sat- tem,” Joel M. Weber, R. Clark Graves, and Jerry
isfaction,” Patsy Anderson and Kris Koehler, Oc- G. Pigman, April 1999.
tober 1998.

et . N . KTC-99-22 “Laboratory Testing and Analysis of Joints for
KTC-98-20 “Seismic Evaluation of the Ohio River Bridge on Rigid Pavements,” Issam E. Harik, Chelliah

US51 at Wickliffe, Kentucky,” I. E. Harik, C. M. -

: ' ' Mad , David L. Allen, d L. Joh
Madasamy, D. Chen L. Zhou, K. Sutterer, R. Street Flgclfeii;g?/n Jua:]\/el 1999 en, an onn
and David Allen, November 1998. ' '

: Process,” Nick Stamatiadis, Kenneth R. Agent
ing Monthly and Seasonal ADT Factors, Hourly ' . ’ ’
Distribution Factors, and Lane Distribution Fac- and Jerry G. Pigman, June 1999. (SPR 98-184)

tors,” David L. Allen, Nikiforas Stamatiadis andK TC-99-24 “ARTIMIS Telephone Travel Information Service:

R. Clark Graves, November 1998. Current Use Patterns and User Satisfaction,”
KTC-98-22 “Evaluation of 93- inch corrugated Metal Culvert Lisa Aultman-Hall, Sarah bowling, and Jill

on Ky 693 and US23, Green-up County,” L. John Clemens, June 1999.

FII.Is\ckensteln, Richard Reitenour and David Ly1c.g9.31 “A Report on County Road Program Finance,”

Allen, November 1998. Fiscal Year 1997-1998, Patsy Anderson, and Kris
KTC-98-23 “Evaluation of Reference Signs,” Jerry Pigman, Koehler, June 1999.

December 1998. KTC-99-48 Final Summary Report on “Truck Route Access

KTC-98-24 “Probablistic Lifecycle Cost Analysis FHWA Dem- Evaluation,” Freight Movement & Intermodal
onstration Project DP115,” Clark Graves and Access in Kentucky, Lisa Aultman-Hall, May
David L. Allen, December 1998. 1999. (SPR 98-189) Note: A series of 48 truck

route access evaluations were completed for spe-

KTC-99-1 “Development of ESAL Forecasting Procedures P . o
cific sites and issued as interim reports.

for Superpave Pavement Design,” Brad Rister,
and David L. Allen, February 1999. (SPR 99-194) T7¢-99-49“Evaluation of Trimarc Procurement Procedures,”

KTC-99-2 “Development of an Information Management Sys- Federal Aid Research Task #93, Jerry G. Pigman
tem for Assisting Kentucky Transportation Cabi- and Monica L. Osborne, June 1999.
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KTC Staff Main Number 606-257-4513

ADMINISTRATION Extension Email
Toussaint, Paul E. ..................... D] 1= o3 (] 221...toussain@engr.uky.edu
Craycraft, Sherry S. .......ccc......... Office Manager ..., 226 .. craycraf@engr.uky.edu
Crouch, Sally J.......cccccvvvvvvnnnnnns Sr. Administrative Assistant ...........ccccveeveveveeveeeeeeennen. 224 ...scrouch@engr.uky.edu
Erickson, Marlene..........cc..c....... ACCOUNE ClEITK vt 222. merickso@engr.uky.edu
Riggs, Pat...........cccccee, Staff ASSIStANT........uvviiiiiiiiiiiii - 2217...... priggs@engr.uky.edu
Schweitzer, Kathy ...................... Receptionist/Staff Assistant...........ccccvveveeeeiiiiiiiiennnen. 221 ...... hwQ1d@&sengr.uky.edu
TECHNOLOGY TRANSFER

Anderson, Patsy P. .........cc.......... Associate Director, Technology Transfer .................. 229 ...l pandersp@engr
Brock, Victoria........ccveeveeveeenene. Library Technician .....................cccoc . 270 ......vbrock@engr.uky.edu
Horseman, Martha ..................... Training Coordinator ...........ccooeveieeiiieie e, 230....fegenb@engr.uky.edu
Regan, Treacy J. ...........eeeeeeen. Training Coordinator.............ccoeeeeeiiieeei e, 232 .....tregan@engr.uky.edu
Robinson, Nancy B.................... Newsletters/Publications Editor .............ccccvvvvvvvveeeee. 231 ... neotgnsk@edu
Smith, Annette E. ........cooeeveenneen. Staff ASSISTANT .....ieiie e 271....aasmit3@engr.uky.edu
Whayne, Laura L. ..................... (1] o] = T = Lo 1 234.....whayne@engr.uky.edu
Worthy, Nicole...................oo. Training ASSIStaANt ..........uveeiiiiiiiieiiieeeeeeeeeeeeeeeeeee e 269....nworthy@engr.uky.edu
RESEARCH

Agent, Kenneth R. ..................... Transportation Research Engineer ............................ 253 ngigdot@rk
Allen, David L. .......ccovvvvvvveeennene. Section Head, Pavements .....................ccc. 250 .....dallen@engr.uky.edu
Beckham, Tony L. ..o Sr. Trans. Research Investigator ............cccooecvvvieeeennn. 247 .o tbenghaky@du
Brumm, Joel .......ccccconinininnninnnns GIS Specialist.........cuvveveeiieeiiieiieeeieeeeeeeeee, 243-0971 x27 ..jbrumm@engr.uky.edu
Butcher, Barry........ccccceeeeeeeee. Engineering Technologist Il ...........ccoooiiiiiiiiiiiiiee 245 ... utcheri@engr.uky.edu
Cain, David H. ........cccccccvviininnns Engineering Technologist Il ....................ceeeeeee. 255 ........ dcain@engr.uky.edu
Crabtree, Joseph D. .......ccccvvveee. Section Head, ITS .....cooooiiiiicces 241..crabtree@engr.uky.edu
Crossfield, CarlaD. ................... Advantage CVO Operations Analyst ............... 257-6417 .......uuuneee. ccrossfigeengr.uk
Dunaway, Nancy A. ................... Public Relations/Marketing Specialist ..... 243-0971 x29............. ndunaway@engr.uky.¢
Dupont, Bernadette S.................. Transportation Research Engineer ................. 240 0r 258 .......ceeveeee bsdupaé@pop.uk
Eaton, DanL..............c.ccccoe. Engineering Technologist Il ...................cl. 242 .....deaton@engr.uky.edu
Fleckenstein, L. John ................. Principal Trans. Research Investigator...................... 246 ................ jiterkey@du
Graves, R. Clark ........cccccccuueennee Transportation Research Engineer .............ccccceeenneees 248 ............. @ayyavkyg.edu
Grossardt, Ted .........cevvvvvveevennene. Intermodal/GIS Project Manager ............. 243-0971 x25................ thgrask&Elpiop.
Harik, Issam E. .......ccccovvivvvennnen. Section Head, StrUCLUIES ........vvveveeeiieeeee e 273 ... iharik@engr.uky.edu
Hartman, Don ...........cccccceennnnnns Transportation Programs Manager 225 or 243-0971 x26 .............. dhartman@engr.uky
Hopkins, Tommy C.................... Section Head, Geotechnology ...........cccccevveeeiiiiininnnn. 249 ... thogkurs/@€dn
Hopwood Il, Theodore .............. Section Head, Environmental Analysis..................... 243 ............. thopwood@engr.uky.i
Hunsucker, David Q. ................. Advantage CVO Operations Manager ............. 257-2670 .............. dhunsuck@engr.uky
Kreis, DOUQ .....cvvvveveeeiieeiieeieeeeen. Transportation Research Engineer ........... 243-0971 x30.......ccc....... sdkeil@y @rkng
O'Connell, Len ......ccccccvvuvvnnnnnnns Research Associate ..........cccccccevieevieiinneiiiininiannns 262.....lacon0@engr.uky.edu
Osborne, Monica .......cccccveeeee... Transportation Research Engineer ...........cccccceeeeeennne 256 ...ccoeenen. mosbarke&@angr
Palle, Sudhir ........cccevvvvviieinnnnee, Transportation Research Engineer ...........ccccoceeennnnees 238....... dhir@ergir.uky.edu
Pigman, Jerry G. ..........ccoeeee. Section Head, Traffic and Safety........cc.ccccccvvvvveenneen. 252 ... an@eiggn.uky.edu
Reitenour, Richard D. ................ Engineering Technologist Il ..............ccoooeieiiiii. 261.......... iten@emrgr.uky.edu
Scully, Tim...........o.o Engineering Technologist Il ..........................l. 260 ......1scully@engr.uky.edu
Sun, Liecheng (Charlie).............. Transportation Engineering Associate ..................... 244 ...l IsunRp.@rop.
Tollner, Neil W. ........ccccoviinnnnnnns Computer Systems Manager Hl ............ccooeeeeien. 257 ... ner@erigr.uky.edu
Walton, Jennifer R. ................... Transportation Research Engineer .............ccccceennne. 239 gngtiioky@du
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ADVISORY BOARD

James C. Codell IlI
Kentucky Transportation Secretary

J. M. (Mac) Yowell
State Highway Engineer

Thomas W. Lester, Dean
College of Engineering
University of Kentucky

Brad M. Meyer
Haworth, Meyer & Boleyn
Frankfort, Ky.

Pam Miller, Mayor
Lexington-Fayette Urban County
Government

Anna Dale Pyles
Dover, Ky.

Sandy Lee Watkins
Judge-Executive Henderson County

David R. Martin
Judge-Executive Butler County

Buddy Smith
Paducah, Ky.

FORMER DIRECTORS

Calvin G. Grayson 1988-1997

Robert C. Deen 1981 - 1988

James H. Havens 1963-1980

William B. Drake 1957-1963
D. V. Terrell 1941-1957
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